Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018

&qm\wa\ OP’NM 2chion v-@r ,ciam,m\ Conex AiTh.
We & go_( *cu.\&c& cuc oleon  on Re ‘a\\i@\ex
X= 4 Gepd s %pro @ Zp-}f CR

Lt s tae dedd sl m(cjmﬁx\w,&eih € C—R’“&J

Tcecel : At ad wud =12
4 The  ghbshoan  pdw xe & whle e oferert
pche  sowloneasly o conx mﬂw&@% L R
2| % ad & o resded

| ‘ T | T ] (wd e
Qﬂ ; )ND = - W .3 0 J\xﬁ
R LaREALE T LI E AL R L

Bl e gt desud e fied o o 70

7 . -Hiij and 11&8

-— %(‘ b :2.',_5‘ - =" J

alled %DUD | =T A_H_% ( o 1 EN (7:-‘-3) |
L e | 6 © %Jﬁf&%ﬁ’ Je Q”Z&g“_ -
R MR EEAEMmMET AR TANLAMARURER LSS
ad et %u; conprck, e . 6 (-] in . C mf\ifm_]
- Then cer,u)) 6 tuch ek é’%@c) L ;";Q-e é%&»} < %ﬂ;p Al
‘ “ﬁ},"ﬁvﬁ“ﬁ\«f-m&? e

Topedele, fope DR wed opl 2eF

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud) 1



Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018

_R&i\m__lm‘; | | Tal | S W Nﬁ\'} . ele. | ( L m) a_\inees] :61
‘ i | C
’VI ;K Q)(?> |= Z DX | d
/ ' ;\l-’1 W J |
> tadd ol Ll Ba s Rofh R lads do.
‘ SR ‘ ; \ ”! 1 Q)] ) |
dla‘m\-ei o 1Yl Yo e S b-ai)
:\1'.!, 7 l ‘ J d ~ \J ‘\)" |
€2 ln-al €3 (pigi ) =2
&Y AN
ecneli cchiewd P Do | Bite tegn
| il ke
0 B aedie: > lear € -M ML N
| N )
| ‘ \qut /
S ) ) ANl e
¢ bourds | i
O]
S YNk DENT = M\[anT
L T C M= (M) = Q-
U%r LA f\M (-t4) V/Z GIN M \! T InN
e coperconcy | v N [} 8\.&:!9& we) | e o,
) Q) ' U ]

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud)



Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018

'_'_{ mg fqle | T __J%@Q,,,,Jzkgm Z‘ 9@(@ _@c-x) T

i ful

NP AR =

|
‘ : i
L _.;b =t
(i

T TeU) (= Ty 0

STy MR T%ull <1 ér"‘ NN

@E:‘u@@__is_e} ‘ | ] ; ;.-.J(j,'ro(m\ll 4 l\'a_ H(a("}ﬂT \_,/\ 4(

\c&c“m \\%('x\\ \x-\r\h ] ;, — :,,_i T%(a))w(\\%(a\ :7.)

| 5 == i '_Inj_ad___g “5 luf»:‘f C\-S_ﬂgtx\ﬁ‘ “c;(u\ x,ll ‘ :d-)

ECERERRE EYEEL AR ey 7»( 5H guf- T

‘ N N N O A O A I~ I
| | | | < 1 e l\a% 'a.l\ ER™ -1\\7

Z:n‘.‘;;mm“i!if,,.

| ]

[
|
|
1

S ants l vwe) (’% )

T o 20 - ux-.?. xn) TR LT
U [N R U O, VS S T I O _2{) K f<Da. 1 2. !

76 . I LI O

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud)

3



Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018

Y v g

e

.

=

X

4

<

Z
5
-4

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud) 4



Lecture 3 — February 14, 2018

Lecture 3 — February 14, 2018

Lecture 3 — February 14, 2018

Fof of Be Rooon and of B oy -
™ e edmct fom B puof o conly) ek
Ve 8, ) - (o ) € L (g o™= Mg - \)
I SR
Sunuw{) o t
. T T
Yol I e - ZAE) < 2 WGy)(m- ’*‘)
< :2 (n% I P
;\ .
. . v 4 2 okl
We pad only to : =
that -f\‘n‘mt\j Bike %\&U:S Q/
7
- h
ﬂb’—‘\.% M{oaw

=
s T el 5 T (0T = i e = 1 N
,Zm - ,'E-?. (7"}\: Z")t-\ \ “ —"3 “:‘-Th 1\
: Lyt . S S S; . S S Sy ! S I
70 ket - <0
~O) -
‘_DZ

2 Fﬁ C\“enhm)m tﬁu_

, § ¥o d"\ c cm:i

;g: ?m H\'c;ﬁ ncmn%
,7 %7,1) 1}€ i i P\ \_ ‘ = Z I VP_ (”s\“ <3
T T T A Ao
Sume. e Q
( Qﬁ; \rﬂ)hj \Qw(f\-i a msrmm

chae. 5 e o Bo ol o{»}x.@ b,

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud)



Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018

 impsBe ,\aw_hm.é, c.hoc,z. r]_\_’ -‘D/ V. 7,7,573\‘,&,, ,,)ag%m\‘a

oand QS,;_ a -\%réa\r\o\c& 'ko amd ko | ]a.(‘ée. m\mas o;&f "}b %—;., SmL{; j B Il

I *mp_ e @Lm@i@; A vem HT
| | . 2 - 2 ks L .

HEE | | i WV <D NN

| jvt w‘“ e T

W m rﬂ&, \or&s’c KT gk A VS Tl\m P e, e
oy ey . [T T
wh}h_e. ; VG“ 7: D, | | ; V 73\ | SO S (0 ) W B L
R S R A S N A RN AENEEE SRS

Eamm i O
:7_:\}7 —3_ +.\L_ = ” Ve“(ﬂt)l'_"_"z"{: Gﬂ_""._.\:-*__J'V% Q;gt‘ IO O T O O O W
R L PR NN NN

T &‘G-’/L N wwersn | .
T 1T&

s

‘ L I - 717“_-57 — =N = N
N O N | 2 G"‘l ‘ \/ . | MRS

- HENERENR | N do| | [ ||
| NS - I 5 L 1 7 '

s v s -0l o
| HNEEEEEN FrTT a

‘QQ/r- | 1 8 ‘ |

| : | | | || | é - \’”e¥A7\T(7~.\!”--{3 | I
HEEEEEREEEEN ‘1_' T vc’\f | HERR
ERSEE S ;umqgﬂva_ﬂwf_ nveb&uu)u } e anma T

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud) 6



Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018

Gl o g Bk Gwbey

| : AL_‘G&.&D mc. @h. (‘EA\A&-‘— ‘ |
NEEEENE *&L%&ﬁm@ b e ow e M—fw%

QDJQAQX‘ 1T lol T“TU a%@dmé (,md_

_E&MNE-AE;jead\i(oocd -E’lf_l
;

-~ | HEEE 1] T
1 T ReE ad L (\Lg,.,_gxzm \‘ ¢ me‘“

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud) 7



Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018

Gl [cf | gl Woo B Gebeoui | much  baedes I NN
| . 1 | \ NS} | [ | ‘
B The. d@? iz o e \!4(4;:\‘ teick. | ‘ ;' || I

| — Z | ‘ | Ll [ |

HER EEEEEE i
a1 A NN Quj;e_\ X0 w '\‘D C&aa\ ,\sTH\ M _a ud;_
‘ L ;
1

)
E
=

L B
s
0
=3

M oo

.. I [ Siad | _fom Gl!“d

=T - T AT T N

&
%
i}
B
g

\&
\

. EEEE s
1 ,b“‘ vzn*na U.ﬂn;.ﬁw‘\ mah%) | - e _2‘_"*&6\1—(&3’\513—

T T e, (27 <Y

S Deh e e e sk el Bk ARG
|

k&

N
7N\
N
=
i
Z
L]
"
| L.
'l\ml\,‘..
(N
=y
P.
o
.
2
=1
n
™M
=
-
B Y

i 1 ad 672 || L lal | Z " | 1SRl | et ? :
HEEEEEEN B=2T L U (G T TR T &5t ]
HEE L_E..w;/ ‘ I N 1 | |
| LA | | ‘ T
} I)E\%LFT\'&\V\C‘- 3&;52“"\:1‘ w £ lned | . (M.}m\z (T-12'7) _\»(i,‘?—
Hi £ U g mi&am) ; | I e L TT T8 g1l
| O T Y T [ - I Y e S I
| <N g (MowY X \ ' L€ ™ s, (M—m)L £l 0]
Me S Tlg | ‘ Mee | T[] &
B ‘ g HEN -
\ |

|
1)
=
\!%/
= |
™
- W
=
z
N
=1
|
=
zZ-
|
}

 We e fxaroued | | I - R L
u P =) oy
B T <] oy T4 ] NI LN Y
1 | %1’ -i l{ M V\) + \\r%i \!A V \\‘ 5 ( M | o
N R | | 3 ‘ [ j,-__iJ i | odlt
‘ \ C L ‘ el ' o
| | I | | . !
e 27T, w b ()T < NT INENENEA
. |

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud) 8



Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018

’Thz_ fieel bo\mda @.P\CL& K-T KMﬁ /'_\m\l + Z(H—W)_

unhnc»sn | we, -\'nke‘ -}Cfe&h fé\zu% mem_ “Jc_c_gpﬂ&—_

‘ﬁtﬂ-‘ | Jéne‘tr | m s cb_s&cﬂ | g rf s
c\o*\u‘ een ckd‘ed @()m% r\:, ‘b Uxm s cm

\

bem»ég- 4..\;&.\5[&(\@3'\0\)32&\1, = schém‘.a }517

| ‘ T | ; T u } ; I

Lac %(w))‘(?m), ,]oﬁtup) &mﬁ\:; \&. us_,LsL of mﬁv«n necauwded \a ENA N,&L{EJ

4_ |

E—LO/S_ om‘nZ—LQ>

IS

e &mxm\&. o

| I\\oe 4‘5% l.-szg U&ﬁ“{') A\zaou;:ded‘ View Ros%ﬁ‘s 3\%&\&*“\

HEEEAIN SN gm
| £ f‘}t(zi\f\-m\l ‘ ol el
HRERRN 'v,fOQS!s,*AES he_c‘r‘mf

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud) 9



Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018

H g@""‘ié— I | | thcm:L_M M _&'h\_d\ “}{_14_@3 -
*(‘em'- i q dL anc\., m\\\c_\\ (M-m\ lT‘\n:\\" m\d %aﬁ i,)df (e, ol
womespl) um mw skl dw -6*‘9‘*" NN

ONEI ) R 1 |q(\5_‘&_? ¢

BRI A Nk ‘ N 1] Ton |
| || | | . &) N
i HEEEERERER + <+ Zves 1

L Ene -4 a(r MR g e
| | 1.: f e/ T T\ /‘ i IW{ E ““‘/\? |

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud) 10



Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018

- Ined

| M EVSHAYA | || | |
T T TP |

N E=NNEN
‘ ‘ —
i~

L

C

t -
MY

&
9
5
s
E
3
h’

R

A

=
Bl ca i

am

=

d
B

3
v
o~
C-
g

G

el G LT T T TP TT T
}wm ‘2_LJJJ‘

RN DT Y = R R R

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud) 11



Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018

I _QLQZ_ w%mw Emmman

d' |

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud) 12



Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018

Lecture 3 — February 14, 2018

_LQNNM E A?xrnéj:ezlﬂ);__\'\nﬁ@ﬁ%l
Trn:

X mndsn_teniab. Ankig el | C{mﬁl
V’nv@ | N ‘Ee___r)x | < 0 H}T ( i ‘f’ - 4 =AM .n)\ \ézr(xL
;chﬁpiﬁf-.

(M ..A\J—' ’
| \ }
| aLe.R = (- 2-1)) 2

q}v) i 5><jéM3 o‘mcl Ex7m

(a

NGuasno,  cer | @r - ~:
o At fn((i &) < ﬂ(M—m\ |
. - -H\eh | e (k= Ex\\ Z “P('n(M-u«)\
| T\m‘ LSI e_ﬁr}[{( jFK) - ﬂTX— EX\ I mz/(x e_qm‘m)-%“)’\’“- "y
igi HENE <A ()
4**’@%&5 vy J—'__[eﬁ ] x e B \< _4\+ W{M’ “\”“" \AT(X\

| (M -M\L
__Lgmihﬁwmjed %_‘-Hn (gjiwpnu o u&ncc«)

T4

Sy o
. =‘:’[->A§,7_-u. L
ik i‘-“k\au = ML, SN ™ ey

TR~ 7 }Fﬁwgczw kI
;:‘ ‘fw; \ 54‘05:‘“ o]l | |
_ EEECN “ i 441») "—%49—@3 ﬂl. =i 2 |

W) sl L 049_ Bl
? | .(ira\o.nm‘sr \'ew‘.: ‘NNJ

‘ m\am&
R 7 ;___a@
f THwws L1 & T

| e -
g, e (g™
o Nd | N |

R 1':\
|| L

Evimalll

; ‘ ,\Q!%ﬂs ang | | |
s‘n\d\"a:se_? No | REET i Era:\
TN 0:9 ‘\\M—' (ou\c\ \.g’,\_@n ...
HE
] ] 1
N | N

EEmERNEE;ENEERES
I-r

ERRmAEENEEEdaE Jf f—-~%+~@&4 f-%%ﬂ“

. (M m)(Zﬁ-——Qu\N\

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud)

13



Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018

N | i ‘ L | 1 (E'n'_li‘*'m! eais |
| ‘RLJC»'P e N \‘%\.LV‘D v & In N L- .c’ zgf IH#:" | e i
= 1 q)f | | &2 t hen 1\_)+v=)_,
T 1 1] e | Lol N i
d Poocnin S| iacualy < ar HE
A - '; (M A o -
(Lot | X = =04 X T A \ ,
P - ﬂ;:tu‘m‘fr)\ Y 55( loc 72| | | l }f dz,r';rz,
| iyo < [ ) = ?'_Uﬂ}- {_%%) ,
Xee CHin] ual | Yy RN
| + | EAR (\M N\ B 1 ‘ | : | |
] Eopialently ¢ UL .2 P o - QH\) u | for +7
| <) — e«}p M) | “,\F@_,_w\) i ‘ 1
[ | i__ ; , T ; _1
B ‘: Z LM'M)&S&, —i ( ML’ W cﬂ,_ A £L’T}AM—M\_\
7)elMeem) M Ly
(2D = & X for 270 ‘ -
Lﬂ c ‘ (k ) | > 9 A'L__!!q | } | | L |
=T | L i
o - Lol Tk ke D e N\ = | 7
O en o ek é’\w dei:e&@r(%#&b 125 ‘ U‘ﬂ'%) < J9> = 77’3? x Cf
- T L N |
i Y 2R a7 2 LA | B AL, b de e e
VL T | B 7 IR Y N
] U | ] HEEN | |
: A S ST A A |
] ' = ‘ P2 S =2 A [
Tm) (\%:, &7 NN ‘ §:=1\ N "Ai/‘ \S,‘ P// i i
NEEER o L L |~ |
*AQ% ‘ la=l A ,S; iL'S. + ‘aZZ. 5\‘
T LA e NG ST |
K | e LT o |y e P
\ | s s € Mot ‘ { ! 'nM'UJ ,\J 1“_“:,("7
B T T O 7 i e L
<3 MmE  + % Qo)
| | ENNEA ETEPARN
HEEN M LT LT
L | | | RN A (AN
| ] 1 O 0 i |
Lo [ | | / T \ 2 ) [ | A o 1 i
GG 2100 N 1€ | (Mm% Fiod 218 |
M(b(%‘ (‘\ ‘Z'ﬁ l‘) | Y i ¢ m)( 3% A 1
| | | EFEEEEEEEEEEERERNE n
] | 1 ] | reiminder || \ : ‘ ‘
~Thie s a_ 20 odee vequaben: | | %t 4 b xoax = oz & arNel |
rrrrrrr et e S ||

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud) 14



Lecture 3 — February 14, 2018

Lecture 3 — February 14, 2018

Lecture 3 — February 14, 2018

%_rmama

Py u:."f\nnam\br %%W@MOP\%QDJ—@‘

u‘\-—‘->‘ 'U‘--‘au—‘n

R

=y

) ]

3 ,3. < GL +vJa‘-+‘+'°

4 bﬁ\ﬁ:_:‘

‘ L

e | T 4 e L
| C) Y F1 1T

N

EN

T
€= -

r of lh&%m_&g%@\ |

E'%e@sg

_o:m_,f) f_i

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud)

15



Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018

R | . ]
| leatnica, | |
i @) ) | i
) Sume. | 0o | losen %}" | ade. | obo bq‘\')a_ ! d‘“’? Oy i '%*. ' ‘&]J
e - (O - Zn P M A bl
; INENN B < 2 D B
|| | | p |
" ey £ s | > L o
(\2) 6&\'}\5"" fL | bgurd (rﬂg ’LCLDV' ‘ \l/ | NQ:E_N e JF& y
BRER) Soeeifo e vale | ¢ s A w‘nen | ?K \'__l_ ? &‘% =0 |
i ) 5 L | B s |7 ‘ |
(\ \'P (73 ?a_(%("\' 2 | \"\: b} (@A1° )‘ ‘ | | / } ‘ o :
RN 6 s B bowd b
il I ' el ki Brledy Place. e
_ Breusl Y | TowpsBe. J(v.:(\\(gg?} EECENEE L
Coxiidee Ho Ton }@l AEI NN TN RN
SN | L T (A-anY /L |
wfln e B e
) | I || i HBEIEEEN |
j—t“o,ﬁnaam aA a é?-ﬂ!& ke | \ . |
ag iebion | o EN!’\\- | | - }
‘ 1 | | i | |
‘ | ::h I T & ‘QA- | i ' 7\m\}|§ : Z-L 2
i < ; ST 5[ Sadl | - < Pl 2k !
O Pk Z I g ta% , -G
I L |
LT e lows ae o B R €M ad den g b ben choen
} = \‘90& | 1}< ,:‘:F B | | \ : i 4
R e e E AN ARE NS () €0 | Mzl
| | | 1\ ‘ | } ‘ | | | i |
] | ? | | HEEN
2 ! | v, teick At 4 doendd on tee ek )
TP gtk oy HAE /
T | | ol | ; ': i 1 | L1
1 | | | ! T d ‘ f | | a [T ‘ | || = Y
PARAIERART RN AR <R PN
N L %8 %‘ﬂ_ %%t i ‘; g‘\jﬂ';\\ l ’C’I‘Qkk LT Nes T D
HE | NENEEEEN | -
T U e e et © B by e ) T
T S0 3@‘ et ‘20/40" T e Aid W W Weie A PRPER
ﬂ\j&%i || | il & ,Pffzr b'i @m& / K Km\eﬂ‘ | Ecoen \c‘fk X\J\f'%l%‘u\ . c{g«m\hb‘uf*—; —@frzL

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud) 16



Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018 Lecture 3 — February 14, 2018

f M| ©°
z-

\_/\
o)
£
N

° %: i
S
d

A

N
A
et B
: ";;%7 SRRSO
5

aremin Ly, (

—\
g
F
B
-3
n

7}
=T

T | EEEN EEENEEE “‘
A e G s #@oﬁ N greml \eu;@(ﬁ_)figﬁi\a;a—_f@_\&r Mﬁu'
e nor G opel frd o clioaton delegg dhet ok el R o

St BAEENEanEnE R
L1 EEEEEEEEEENEEEE

EEQL
z
.

o b e o}

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud) 17



